We report results from two new methods for measuring the total production of charmed particles in nonresonant e+e annihilations at &s =10.5 GeV. The rate for detection of events containing two reconstructed charmed mesons relative to that for events containing one is used to extract information about total charm production independent of decay branching fractions. The value of AR. . . the total charm-pair cross section normalized to the pointlike p-pair cross section, is found to be 1.13+Q i3 0.09, under an assumption of limited particle correlations. In an independent analysis the inclusive cross section for e+e~q q~e -X is measured to be 0.293+0.017+0.017 nb. Using measured relative production rates and semileptonic branching fractions of D and D+ mesons and estimates of these quantities for D, and A"this is found to correspond to AR"=2. 07+0. 12+0.26. 
I. INTRODUCTION
Among hadronic events produced in nonresonant e+e annihilations, the fraction which contains charm is predicted by the parton model to be 0.40 at energies below the threshold for 88 production. Any significant deviation from this value would represent a serious challenge to our understanding of e+e annihilations. Experimentally, this fraction is usually derived from the reconstruction of charmed mesons and baryons in specific exclusive decay modes. The production cross section for each hadron is determined using the number observed in the specified decay mode, the decay branching fraction(s), and the detection efficiencies determined by Monte Carlo simulation. The determination of the total charm-pair cross section usually requires an extrapolation to momentum regions where detection efficiencies are low and the summation over all the deduced charm-hadron cross sections. This method depends heavily on the accuracy of the measured branching fractions for these decays.
In early 1986 measurements of the exclusive hadronic D branching fractions' yielded values nearly twice as large as the previously measured values but were later revised downward.
Measurements of the total charmpair cross section ' using these different sets of branching fractions would yield opposite conclusions on whether all the expected charm had been accounted for. The importance of understanding the charm fraction is such that it is highly desirable to develop methods which are independent of these branching fractions.
The expected total charm-pair cross section 0, , can be estimated from the measured total hadronic cross section multiplied by the charm fraction derived from theory. The measured total hadronic cross section o. ", at &s = 10.5 GeV is 3.33+0.05+0.21 nb, before applying radiative corrections. The corresponding value of R, the total hadronic cross section normalized to the pointlike p-pair cross section, is 4.23+0.06+0.27. In order to arrive at the experimentally observed total hadronic cross section from the naive prediction of the parton model, it is necessary to make corrections for radiative QED and QCD effects. To specify momentum correlations on a more quantitative basis, we define D»(x) and D»(x) as functions of the scaled momentum variable x -= p» /p» '"[p» '" =(Eb"-M»)' ]. They are the respective probability densities for the fragmentation of a charmed quark to hadron X in untagged and tagged events. The numbers observed are related to the totals by Fig. 3 . (Fig. 3) . To obtain the total cross section, the model spectrum is used to extrapolate from 0.4 to 0 GeU/c, a 30% correction. 
